Over-expression of GSH1 gene and disruption of PEP4 gene in self-cloning industrial brewer's yeast.
Foam stability is often influenced by proteinase A, and flavor stability is often affected by oxidation during beer storage. In this study, PEP4, the gene coding for proteinase A, was disrupted in industrial brewing yeast. In the meantime, one copy of GSH1 gene increased in the same strain. GSH1 is responsible for gamma-glutamylcysteine synthetase, a rate-limiting enzyme for synthesis of glutathione which is one kind of important antioxidant and beneficial to beer flavor stability. In order to improve the brewer's yeast, plasmid pYPEP, pPC and pPCG1 were firstly constructed, which were recombined plasmids with PEP4 gene, PEP4's disruption and PEP4's disruption+GSH1 gene respectively. These plasmids were verified to be correct by restriction enzymes' assay. By digesting pPCG1 with AatII and PstI, the DNA fragment for homologous recombination was obtained carrying PEP4 sequence in the flank and GSH1 gene internal to the fragment. Since self-cloning technique was applied in the study and the modified genes were from industrial brewing yeast itself, the improved strains, self-cloning strains, were safe to public. The genetic stability of the improved strains was 100%. The results of PCR analysis of genome DNA showed that coding sequence of PEP4 gene had been deleted and GSH1 gene had been inserted into the locus of PEP4 gene in self-cloning strains. The fermentation ability of self-cloning strain, SZ-1, was similar to that of the host. Proteinase A could not be detected in beer brewed with SZ-1, and GSH content in the beer increased 35% compared to that of the host, Z-1.